Activity of Ca2+/calmodulin-dependent protein kinase II following ischemia: a comparison between CA1 and dentate gyrus in a hippocampal slice model.
Both CA1 and dentate gyrus regions of the hippocampal slice exhibit an irreversible loss of synaptic transmission after exposure to in vitro ischemic conditions (buffer without oxygen and glucose). However, after shorter durations of ischemia (8-10 min) the CA1 region shows an irreversible loss of synaptic responses, whereas the dentate gyrus region completely recovers synaptic responses upon reoxygenation. To determine biochemical mechanisms underlying this differential susceptibility, we have examined changes in Ca2+/calmodulin-dependent protein kinase II (CaM-KII) and cyclic AMP-dependent protein kinase activities in homogenates from CA1 and dentate gyrus regions of the hippocampal slice after increasing durations of in vitro ischemia. Time-dependent changes in CaM-KII activities were correlated with changes in electrophysiological responses. CA1 homogenates from slices exposed to 1 min of ischemia showed significant increases in CaM-KII activity, whereas there was no significant change in kinase activity in dentate homogenates after 1 min of ischemia. However, after longer durations of ischemia (5, 10, and 20 min) we found a time-dependent reduction in CaM-KII activity in both CA1 and dentate gyrus regions, whereas no change was detected in cyclic AMP-dependent protein kinase activity. Irreversible depression of CaM-KII activity was seen at shorter durations of ischemia (10 min) in the CA1 region than in dentate region (20 min), which correlated with irreversible effects on synaptic responses. Immunoblot analysis showed that the decrease in CaM-KII activity was not due to degradation of CaM-KII protein.(ABSTRACT TRUNCATED AT 250 WORDS)